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Introduction

The uniselector is used in the subscribers' line circuit to nrovide a
calling subscriber with access to a free 1lst Selector. Associated with each
uniselector are two relays, used to control the operation of the uniselector.

Non-Director Exchange

The uniselecctors used for subscribers' line circuilts in non-director
exchanges employing positive battery meterins have four wipers in their
assemblies, and the banks have four arcs. Three arcs, the private, positive and
negative, have individual contacts but the fourth arc, termed the homing arc,
has two solid parts insulated from each other. The homing arc is used to
return the uniselector wiper assembly to the normal position at the end of each
call.

Director Exchange

The uniselectors used for subscribers' line circuits in a director exchancge
differ from those used in non-director exchanges, since 1in director exchanges
metering is effected by the anplication of a negative battery over a fourth wire
between the subscribers' line circuit and the 1lst Code Selector. This entails
the use of five arcs - positive, negative, private, meter and homing, the latter
having the same function as the homing arc of the four-arc uniselector.

In both types of exchange the uniselector banks have 25 contacts on each of
the contact arcs. These contacts are numbered O to 24, Contact 0 is the resting
or lhome contact on which the wivers stand when the uniselector is not in use.

The remaining contacts of each uniselector are connected, tosether with
corresponding contacts of other uniselectors, to the 1lst Selectors.

Operation of subscriber's Tine circuit
Positive Battery Metering

Fig. 1 (appended) shows a subscriber's line circuit, the uniselector normal,
i.e. on the home contact.
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Viien the subscriber removes the handset from its cradle, the cradle springs in
operating complete the lcop of the subscriber's line and close the circuit for
relay L. The circuit is completed via:-

Farth - contact K2 (normal) — subscriber's loop -
contact K1 (Normal) - relay L - battery.

Relay L operates.

Contact L1 is designed to malie before ccntact L2. This avoids the possibility
of premature oneration of relay K during the initial overation of I and also the
incorrect switching of relay K to a busy outlet should the subscriber clear while
the uniselector is hunting.

Contact L1 prevares the circuit for the operation of the driving magnet DM, at
the same time placing a short circuit across relay !

Contect L2 places a busying earth on the final selector multiple private to
nrevent intrusion by incoming calls and comnletes the circuit for the operation of
the driving magnet DM thus:-

Earth - contact 12 (operated) - lLome contact of mrivate arc -
private wiper - contact L1 (operated) - contact K5 (normal)
spring DM dm (normal) - magnet DM - battery.

tlagnet DIl operates.

When the driving masnet is fully operated its circuit is Droken at the inter-
rupter spring DM dm. ~s the uniselector mechanism is of the reverse action type,
the wipers do not move until the driving magnet releases. VWhen the driving magnet
circuit is broken, the armature is returned to normal and the pawl engages with the
teeth of the ratchet wheel, movings the wipers to the first contact.

The earth from the homing arc (DM1) now takes over the busying of the final
selector multiple after the uniselector wipers have moved from the first contact.

On DM2 arc, engaged outlets are marked by an earth whilst the absence of
earth marks a free condition. If an esrth is encountered by the private wipers,
the driving magnet circuit is again completed.

Larth on bank contact - private wiper - contact Ll (operated) -
contact K5 (normal) - spring DM dm (normal) - magnet DM - battery.

The driving magnet DM onerates again. When it is fully operated the
interrupter springs overate and break the circuit to the driving magnet which
releases snd steps the wipers to the next contact.

This process is reveated each time an earth is encountered on the private
bank contact, and continues until a disconnected, i.e. free, contact is reached
when the driving magnet does not re-operate.

During the hunting by the uniselector for a bank contact without an earth on
it, the earth extended to relay K by contact L2, and the earth on the home
contact and other engaged private contacts, place a short-circuit across relay K
and prevent its operation.
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When the free contact is reached the short-circuit is removed from relay K,
which operates over the following circuit:-

Earth - contact L2 (operated) - relay K -
spring DM dm (normal) - magnet DM - battery.

At contact K1, the subscriber's negative line is connected to the negative
wiper and the circuit for L relay is broken.

At contact K2, the subscriber's positive line is connected to the positive
wiper and the operating earth for L relay is disconnected.

At contact K3, the holding circuit of relay K is prepared.
At contact KY%, the operating circuit to the drive magnet is broken.

Vhen the subscriber's loop is extended via the uniselector wipers and bank
contacts to the first selector, the seizure of this selector causes an earth to
be connected to the private wire. This earth is extended back to complete the
holding circuit for relay K.

Earth on private wire from lst selector - arc contact DM2 -
wiper DM2 - contact K3 (operated) - relay K - spring DM dm -
magnet DM - battery.

The driving magnet does not operate in series with relay K because of the
high resistance of this relay.

Relay L is both slow to operate and slow to release.

The release lag ensures that the holding earth for relay K is not
disconnected at contact L2 before the earth from the private wire holds relay K.

The operate lag allows the relay to be substantially fluxed before tlic
uniselector commences hunting; this ensures that the full slow release time is
always obtained, and is important should the uniselectcr switch to sn early choice
contact. When relay L releases, contact Ll prepares the homing circuit to restore
the uniselector to the home position at the termination of the call. Contact L2
disconnects the earth from the K relay, (which is held operated to the earth on
the nrivate wire), and also from the home contact of arc DM1. While the
uniselector wipers are off normal, wipers Di{l connect the two sides of this arc
together to vrepare the homing circuit.

The subscriber at this sta~e receives dial tone (from the 1lst selector) and
completes the call by dialling the number of the called subscriber.

When the called subscriber answers, the operation of relays in the final
selector applies a 50V positive battery pulse to the nrivate wire to operate the
calling subscriber's meter.

The metering circuit, is as follows.

Positive battery on private wire - arc DM2 - private wiper -
tag M - meter - rectifier -

teg M1 - contact Kb (operated) - earth.

The subscriber's rieter operates only to a positive battery pulse because the
rectifier offers a high resistance to current from a negative battery.
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When the calling subscriber clears by replacing the handret on its cradle,

the loop is disconnected from the line and the final selector relajs relecas

guarding and holding earth is disconnected from the private wire, disconnectin-
the holding circuit of relay K in the subscriber's line circuit and allowin: relay

K to release.

Contacts K1 and K2 restore to normal in preparation for tlie next call nade by
the subscriber.

Contact K3 disconnects the circuit between the private wire and relasy X to
rrevent relay K operating to an earth on any private contect during the subsecuent
rotation of the wipers.

Contact KL disconnects the metering circuit to puard acainst overation of the
subscriber's meter by a positive battery pulse on a private contact durings honing
of the wipers.

Contact K5 completes the drive magnet circuit.

Arcs DMl are short—circuited by wiper M1,

A circuit for magnet DM is made thus:-

Farth - arcs DYl - contact Ll (norral)
contact K5 (normal) - spring DN dm — magnet DM - battery.

Te drive marnet makes and breaks its own circuit at sprin~ DM dr, stepping
the wipers rapidly round until they rest on the home contact. As there is n
earth on the home contact of arc DMl, the drive magnet is not energized when the
wipers are in this position.

The subscriber's line circuit is now ready to re—operate as described above
for the next call ori-iusted b the subscriber.

Incoming Call

On a call incoming to the subseriber an earth is extended forward on the 'P!'
wire from the final selector. This causes the operation of relay K to the DM
battery which at contacts X1 and K2 disconnect the L relay bhattery and earth from
the line to prevent the final selector ringing current being vprematurely
tripped.
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Fourt’s wire negative Lattery metering

Fic. 2 shows & subscriber's uniselactor circult designed for use in &
directer exchange. The circuit and oneration are the sawe 27 that nreviously
described, with the exception that the meter, w.ich is operated hy a negstive
battery, is connected to a selarate meter wire instead of the P wire. For this
reason there is nc need for & rectifier as in the circuit considered carlier.
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Two=home=position uniselector

If the first choice selector is faulty in the arrangements previously

described, a subscriber will be isolated during neriod of light traffic since esch:

igh
call orisinated by the subscriber will seize tiie foulty selector. he new
standard line circuit overcomes this difficulty by using a "sp1it"” homing arc to
zive two houe positions for the uniselectors. The connexions of the hominge arc

and P arc of the two-home-vositior subscriber's unicelectors are shown in Fig. 3.

L2

[R34076]A

The operation is similar to that of the wmrevious circult exceyt that
contacts 0 and 12 are wired as hore contacts. (n release from a call, the
uniselector drives on to the next home nosition, the horming circult hein; ri-de
via

Earth - howing arec - L1 contact (ncrrial) - K5 contact (normal)
spring M dm - masnet Dil — battery.

Thus alternate calls during a neriod of light traffic will seize different
1st selectors.

Shared Service dorking

Shared service workinc is a wrethod of providins telemhone service to two
subscribers by means of a couron pair of wires over which siznalling and speech
currents are transmitted., Oricinally, shared service subscriliers on automatic
exchances shared a common line and exchan-~e eguirment, but after a few vears an
additional facility of separate retoring for each subscriber was introduced. A
circuit description of the exchange eculrwent for both types of workin» will now
he glven.

7z
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Ccmmon metering
In this system the following facilities are provided:-—

(a) Origination of calls by either subscriber, in the normal manner, using
one exchange calling equinment and a single meter.

(b) Common metering, on the meter proper to the X subscriber's number, of
all automatically registered calls originated by both subscribers.

(c) Allocation of a separate number to each subscriber, and the completion
of incoming calls to either subscriber on an automatic basis, with selective

rincing.

There 1s no secrecy between two sharing subscribers.
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Fig. 4 shows the jumper connexions on the M.D.F. and I.D.F. When
originating a call, either subscriber extends a loop to operate relay L and the
call proceeds in the normal manner.
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An incoming call to subscriber X results in ringing current flowing from the
negative wire of the final selector multiple cable via the subscriber's B wire,
bell and capacitor to earth. An incoming call for subscriber Y results in ringing
current flowing from the negative wire of the final selector multinle via the
reversal jumper on the M.D.F., subscriber's A wire, bell and capacitor to earth.

Separate Metering
The following facilities are provided:-

(a) TFither subscriber originates a call by deprecsing a calling button on
his telephone and lifting his handset.

(b) Each subscriber is zllocated a separate calling equipment, separate
meter and separate firal selector number.

(c¢) Selective ringing is given on all incoming calls.

There 1s no secrecy betwecen the two sharing subscriber:s.

Fig. 5 shows the jumper connexions on the M.D.F. and I.D.T., together with
the relevant circuit elements of the line equipment for two sharing subscribers
with separate metering. The calling sisnal received, when eitiier subscriber makes
a call, is an earth on the A or B wires depending on whether the call originates
from the Y or X subscriber respectively. Consider a call oririnating from the 7

subscriber. On depression of the calling button, an earth is applied to the B
wire to operate relay L in the line equipment.

Contact L1 prepares & circuit for the operation of the cdriving magnet DM, at
the same time placing a short-circult across relay il.

Contact L2 completes the circuit Tor the overation of the driving magnet and
at the same time places a busying earth on the final selector rultiple nrivate,
thus preventing intrusion from incoming calls for both X and Y subscribers. This
earth will also operate relay K in the Y subscriber's line eguipment and this
relay remains held throurhout the call.

The X subscriber's uniselector then hunts and seizes a free lst selector.
The Y subscriber's uniselector will not move off normal. The X subscriber's
meter is operated in the normal manner when +ve battery is received over the P
wire. It is impossible for the Y subscriber's meter to be operated under these
conditions, since, although K4 is closed, the P wiper has not moved from normal
to receive +ve battery.

When the Y subscriber originates a call, he depresses the button on his
telepnone which extends an earth out on the A wire of the line. This earth
completes a circuit for the operation of relay L in the Y subscriber's circuit.
The circuit for this is:- earth - subscriber's A wire, +ve wire on the M.D.F.
and I.D.F., +ve wiper and home contact of the X subscriber's uniselector - K1
contact (Y subscriber’s line equipment) - relay L to battery. Contacts Ll and
L2 cause the Y subscriber's uniselector to hunt for and seize a free lst selector,
in an identical manner to that described when an X subscriber originates a call.
The Y subscriber's meter is operated when the called subscriber answers (assuming
the call to be directly dialled).

8. (7/711)
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An incoming call for the X subscriber is received in the normal manner,
i.e. ringing current is fed out over the -ve wire of the final selector
multiple, via the B wire and the X subscriber's bell and capacitor to earth.

Similarly, for an incoming call to the Y subscriber, the ringing current is fed

out over the -ve wire of the final selector multiple cable, throuch the
reversal jumper on the M.D.F. to the A wire, and thence via the Y subscriber's

bell and capacitor to earth.

3/2

A description of the shared service apparatus installed at the subscriber's
premises 1s given in Educational Pamphlet - Draft Series, Telephones 1/1.
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